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Small  particles,  attached  to  internal  mitochon- 
drial  membranes  and  believed  to  be  concerned 
with  the  electron  transport  system,  have  been 
demonstrated  in the mitochondria of various ver- 
tebrate  cells  and  in  insect  sarcosomes  (4, 5, 9, 
12-14).  In  each  instance  the  mitochondria  have 
been isolated from the cells; while in most studies 
the mitochondria  have  been disrupted  and nega- 
tively  stained,  in  some  they  have  been  fixed  in 
osmium  tetroxide,  formaldehyde,  or  glutaralde- 
hyde  and  embedded  in  Araldite  or  methacrylate 
(4,  5).  Sj6strand  et  al.  (11),  however,  consider 
that  the  particles  are  artifacts  produced  by  the 
action of the solutions used  in the preparation of 
the  mitochondria  for  negative  staining. 
Andr~  (1)  describes  granules  along  the  cristae 
of mitochondria of the  spermatocytes  of the  pul- 
monate  mollusc,  Testacella,  which  he  interprets 
as transverse sections of the filaments seen in  the 
mitochondrial  matrix;  these  mitochondria  had 
been  through  normal  fixation  and  embedding 
procedures. 
In  an  investigation  of  developing  connective 
tissue  around  the  central  nervous  system  of  the 
pupae  and adults of the wax moth,  Galleria mello- 
nella,  I  noticed  that  particles were  clearly visible 
on the cristae of the mitochondria of the neurons. 
The mitochondria had been subjected to the rou- 
tine  procedures  of fixation,  embedding,  and  sec- 
tioning. 
MATERIALS  AND  METHODS 
The fixative was 1 per cent osmium tetroxidc buffered 
at pH  7.3 by Veronal-acetate. To each  l0 ml of this 
fluid was added 0.1  ml of an aqueous solution of cal- 
cium and  magnesium chlorides, both at  1 per cent. 
The abdominal rcgion of the nervous system of adult 
moths was removed and fixed for  11/~ hours at 4°C. 
In order  to  make  the  nervous system of the  pupae 
more easily visible, thc pupae werc injected with the 
osmium tetroxidc fixativc,  and  1 hour later the  ab- 
dominal  region of the  nervous system was  removed 
and fixed for a further 11/22 hours in ice-cold  fixative. 
The nerve cords were dchydrated in graded ethanols 
and  embedded  in  Araldite.  Some  were  stained  in 
bulk, before embedding, in 1 per cent phosphotungstic 
acid in absolute ethanol overnight. Thin scctions were 
examined in a Siemens Elmiskop I. 
Some  thin sections were  stained with lead  citrate 
(10), uranyl acetate in methanol, or vanadatomolyb- 
date (2). 
RESULTS 
Figs. 1 to 3 show part of the cytoplasm of neurons of 
abdominal ganglia of an adult and a  pupa  of the 
moth, Galleria mellonella. Mitochondria with longi- 
tudinally  orientated  cristae  are  present.  Mito- 
chondria with longitudinal cristae have been de- 
scribed  in  mammalian  neurons  by  Palay  and 
Palade  (7,  8)  and  also  in certain cells of inverte- 
brates  (3,  6).  While  the  internal  organization  of 
the  cristae  is  itself  very  striking,  this  effect  is 
enhanced  by  the  presence,  along  the  outer  sur- 
face  of each  crista,  of  rows  of particles,  each  of 
which  is  attached  by  a  stalk  to  the  crista  itself, 
though  in  some  cases  the  section  has  not  passed 
through  the  stalk.  These  particles  are  similar  in 
size  and  position  to  the  mitochondrial  particles 
described  after  negative  staining  techniques,  but 
the Galleria  cells had  been subjected  to  the  usual 
techniques of fixation, embedding, and sectioning. 
The  presence  of  particles  on  the  mitochondrial 
cristae was  obvious in  every  instance in  which  a 
neuron was examined;  the particles were  equally 
clear in sections of adult and pupal  neurons,  and 
in  stained  and  unstained  sections,  though  the 
unstained  sections suffered  from lack  of contrast. 
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FIGURE  1  Section of part of the cytoplasm of a  neuron in an abdominal ganglion of an 
adult  moth.  A  mitochondrion (3/)  with  rows of particles attached  to  the  longitudinal 
cristae is shown. X  77,000. 
FIGURE  2  Section of part of the cytoplasm of a  neuron in an abdominal ganglion of a 
pupa 108 hours old. A mitochondrion (M)  with rows of particles attached to the cristae 
is shown. )< 77,000. 
FIGURE  3  A mitochondrion (M) in the cytoplasm of a neuron from an abdominal ganglion 
of a pupa 108 hours old. Rows of particles with stalks (arrow) are clearly visible attached 
to the cristae.  X  107,000. 
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